Background: We sought to describe sex differences in the prevalence of painful musculoskeletal conditions in men and women Veterans after deployment in Operation Enduring Freedom (Afghanistan) and Operation Iraqi Freedom (Iraq) (OEF-OIF).
M usculoskeletal conditions are among the most common diagnoses of both male and female Veterans returning from deployment. Epidemiological studies of Persian Gulf War Veterans have consistently reported high rates of musculoskeletal conditions. [1] [2] [3] Studies of Operation Enduring Freedom (Afghanistan) and Operation Iraqi Freedom (OEF-OIF) Veterans show that diseases of the musculoskeletal system are the most frequent diagnoses in cumulative reports of inpatient and outpatient encounters. 4 Several early studies reported especially high rates of musculoskeletal injuries in female service members [5] [6] [7] during basic training. In addition, in the civilian population women more frequently report painful musculoskeletal conditions than men. 8 Women may have more severe and longer lasting pain [9] [10] [11] and despite this may be at risk for undertreatment of painful conditions. 12, 13 The participation of women in the military has increased during the wars in Afghanistan and Iraq, so that women now represent 15% of active duty soldiers. 14 
Unlike earlier eras in which female Veterans had low Veterans'
Health Administration (VA) use, up to 40% of female OEF-OIF Veterans are now enrolling for VA care. 15 To provide quality care to female Veterans, the VA must understand the impact of deployment on women's health, including the prevalence of health conditions on return from deployment, and the trajectory of these conditions over time.
We hypothesized that painful musculoskeletal conditions would be more prevalent in female than male Veterans and undertook this study to determine the prevalence of back, musculoskeletal, and joint conditions in female compared with male Veterans in years 1 to 7 after return from deployment in OEF-OIF. For diagnostic data, we counted medical and mental health conditions that were coded at least once for an inpatient stay or at least twice for an outpatient visit. This was done because outpatient codes are assigned by healthcare providers and are expected to be less complete than inpatient codes, which are assigned by professional coders. This methodology has been found to improve accuracy in the identification of psychiatric disorders in administrative data 16 and in identification of HIV in Medicaid data. 17 To evaluate health conditions, we used previously validated diagnostic code groupings 18, 19 that each contain a number of diagnostic and procedural codes relating to a specific health condition. We evaluated diagnostic code groupings for back problems (eg, lumbago, backache, cervicalgia, degeneration of lumbar, lumbosacral, or intervertebral disc, and displacement of lumbar intervertebral disc), joint disorders (eg, joint involving lower leg, pain in joint involving ankle and foot, pain in joint involving shoulder region, pain in joint unspecified, and pain in joint involving pelvic region and thigh), and musculoskeletal/ connective tissue disorders (eg, limb pain, plantar fascial fibromatosis, enthesopathy of unspecified site, myalgia and myositis, and muscle spasm).
METHODS

Study Population
We determined the prevalence of back problems, musculoskeletal conditions, and joint disorders in female and male Veterans in years 1 to 7 after the end of deployment. For each year of analysis, the sample was limited to Veterans with an encounter during that year.
Statistical Analysis
We used w 2 tests to assess the bivariate relationships between categorical variables; t tests were used for continuous variables. We used odds ratios (OR) and 95% confidence intervals (CI) to compare the proportion of women and men receiving diagnoses for each year after end of last deployment. For each year, we then entered all demographic variables (age, race, marital status, education, rank, and branch) that were significant in bivariate analyses into multivariable logistic regression models. All analyses were performed using SAS 9.2.
RESULTS
Demographics
Among OEF-OIF Veterans enrolled for VA care, female Veterans were younger, had more education, were more likely to be African American, less likely to be married, and more likely to be officers than male Veterans. Women more often served in the Army, Air Force, or Navy and less often served in the Marines (Table 1 ).
Back Problems
The prevalence of back problems was 3.89% among female Veterans and 4.27% among male Veterans in the first year after end of last deployment. By 7 years after the end of the last deployment, the prevalence of back problems had increased to 19 
Musculoskeletal Conditions
The prevalence of musculoskeletal conditions was 2.23% among female Veterans and 2.05% among male Veterans in the first year after the end of the last deployment. By 7 years after the end of the last deployment, the prevalence of musculoskeletal conditions had increased 
Joint Disorders
The prevalence of joint disorders was 4.23% among female Veterans and 4.42% among male Veterans in the first year after the end of the last deployment. By 7 years after end of last deployment, the prevalence of joint disorders conditions had increased to 19.47% in female Veterans and 16.66% in male Veterans. After adjusting for significant demographic differences (age, race, marital status, education, rank, and branch), the odds of having a joint disorder were significantly higher for female than male Veterans beginning in the first year after deployment [year 1 OR=1.13 (1.08, 1.18) P<0.001]. The difference in prevalence increased yearly through year 7 [year 7 OR=1.36 (1.21, 1.53) P=0.001] ( Table 4 ).
DISCUSSION
We found that the prevalence of back pain, musculoskeletal conditions, and joint disorders increased significantly in years 1 to 7 after deployment among both female and male Veterans using VA care. In addition, the odds of having back pain, a musculoskeletal condition, or a joint disorder was higher for female compared with male Veterans and increased over time.
Our results are consistent with those of other investigators that have also demonstrated an increasing prevalence of low back pain over time, and a higher prevalence of back and musculoskeletal conditions among women in the general population. One US cross-sectional telephone survey found a prevalence of back pain increasing from 3.9% to 10.2% in a statewide civilian population over a 14-year interval. 20 Other reports have shown low back pain rates ranging from 6.5% in young US adults 21 to higher rates in other countries ranging from 13% to 20% in civilian community dwelling adult populations. 22, 23 In addition, a VA study that used national administrative databases reported an increasing annual prevalence of low back pain in VA users in years 2000 to 2007. 24 Reasons for the generally increasing prevalence of back pain are unclear, but have been attributed to rising rates of obesity, 25 changes in psychological and work demands, 26 increasing rates of depression, 27 and increased symptom awareness and reporting. 28, 29 Numerous other reports have also demonstrated higher rates of musculoskeletal conditions in women than men in civilian populations. [30] [31] [32] The mechanisms underlying these sex differences are poorly understood, but may be due to lower pain thresholds, 33 higher utilization of healthcare services for pain-related symptoms, 34 or to sex differences in vulnerability to risk factors such as depression and anxiety. 35 Other psychological factors such as coping, 36 and pain-related disability 37 differ between men and women. Although women in general seem especially vulnerable to musculoskeletal conditions, women Veterans may be particularly at risk owing to the physical stresses of basic training and military service.
In Iraq and Afghanistan, women are serving in roles that put them at substantially greater risk than in the past. Although they are excluded from "direct combat," they do serve in a variety of support positions where they come under direct fire. 38 In addition, female soldiers carry heavy loads and participate in strenuous physical training. Women have higher injury rates than men in initial entry training in military service [39] [40] [41] and are particularly prone to certain injuries such as stress fracture. [42] [43] [44] The Defense Women's Health Research Program funded by the US Congress in 1994 supported a number of projects, including several that specifically addressed risks for musculoskeletal injury in female soldiers. 45 Low aerobic fitness and injury history were identified as risk factors and subsequent studies targeted strategies to strengthen bone and eliminate the risk of stress fracture during basic training.
In addition, studies of specific physical strength demands led to new helmet design, 46 evaluation of spine load lifting tolerance, 47, 48 and further testing of whether strength deficiencies are associated with injury risk. However, physical training injuries are still considered one of the major biomedical research gaps for military women. 45 Although we cannot determine whether the musculoskeletal conditions counted in our study are the direct result of military service, we have shown that the odds of these conditions in female compared with male Veterans increases over time. This result may be particularly significant considering that male Veterans have higher combat exposure, which could be expected to lead to more musculoskeletal injuries. The growing difference in prevalence between women and men over time after the end of deployment may represent a difference in the incidence of newly reported pain between men and women, a difference in the chronicity of the musculoskeletal problems that they experience, or a difference in the effectiveness of the treatments they receive.
Female Veterans may be more likely to experience negative sequelae associated with musculoskeletal injuries than male Veterans. Compared with men, women with chronic musculoskeletal pain may have worse pain intensity, greater pain-related interference with function and more disability days owing to pain. 37 On the basis of these factors, women with musculoskeletal pains may be more likely to seek healthcare visits over time for painful musculoskeletal conditions than men. However, women patients with chronic pain may face challenges in pain treatment such as stigmatization, misunderstanding, and sex bias 49 when communicating with their healthcare providers that may cause a delay in seeking treatment. Finally, women may respond differently to pain treatment programs. 50 We acknowledge several limitations to our study. First, our findings cannot be generalized to all Veterans who have served in Iraq or Afghanistan because we only had access to data from Veterans who had enrolled in and sought VA care. Second, due to the very large sample size, many group comparisons reach statistical significance that may not necessarily be of clinical importance. In addition, our analysis of the prevalence of painful conditions each year is based on those Veterans who continue care for that period of time. Although many Veterans in the sample have completed 1 year of care, far fewer have completed up to 7 years of care in the VA. Attrition may disproportionately affect those with or without certain health conditions.
As the population of women served by the VA increases, our findings provide an important picture of the increasing prevalence of musculoskeletal conditions in the female Veteran population. Although the DOD must continue to focus on injury prevention, it will be imperative for the VA to target treatment programs that focus on issues of particular importance to women with musculoskeletal pain, including patient-provider communication and prevention of functional disability.
